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[g^AHWl 1. fi^^Ai- SAII/H(£3)_1# 
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€^1 ^<^> 'gi^l^VJl, ^7] ^ 

^^-i-* ^^Ml7l- ^3l-^>Jl, ^2V^ ^^7] ^^1:* ^^1- ol-g-^Vo^ ^^^]7]^ 

£ 1 

<^S. ^^1, -B-^Tfl, ^>^1:, ^^^], 
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<i^S. ^^1 ^^1- ;^l7l^>^l ^ y^-'^ {APPARATUS FOR REMOVING RESIDUE IN FUEL CELL 

STACK AND METHOD THEREOF} 

^^f^ ^^^]S.^^, ^ ol^^S-i: el (Membrane Electrode Assembly; MEA)» ^ 
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=7^i<^l^(H+)«5l ^^Sl^ ^(membrane electrolyte)^ ^><^1<^1 <y= 

^:di(H2)7> ^^5]^ <?l^^(anode)2)- ^7]7} ^7] ^(cathode)^ ^^Ittcf. 

<7> ^7] <?1J.^( anode )^ ^7l^(cachode)Sl ^7l7> ^^-71 ^ <H 

^IrSl'Hl ^ $X^^, ^ll^(channel) « (groove)7> ^^^^ -fr^^NKfolw 

field)7> 

<8> -a-7l^ ^^^<^1 ^tb ^^l7> ^V^Cfuel cell vehicle; FCV)^1 ^>-g-s1^ 

S ^^1^ ^7l l-o] A^A^SlJl, -i-^Va^«^l ^^^a-Bfl'Hl^H 

^7l^o.^ ^^slJl ^ ^71 atb -H-^^Kflow field)<^l ^^*>7fl ^nf. nq- 

21-^^. i^^^^l ^-e.*>7l ^«flAi^ >^7] #. 

^ ^711: ^]7]no]^ ^ ^^7} 9X^, ^^1. T^^^Sf ^o] cfl7lSl ^£7> <^e>S] ^£<?1 

<^lfe #<^1 *g7fl5liS, <H>gl-el(MEA)«^l ^TlM- ^7l -B-^;^! 

(flow field)* ^m^>7fl A]-^ A^^o] ov^^ ^ o;^cV. 

<9> ^^1^^ «fl^*V7l ^«fl ^sflofl^ 3]^ (nitrogen pursing)* ol-g-5^>c>^ 

^1* ^-a.^>7l ^sflA-l^ o^o] ^Al^o] ^^l^o] olo^cf. 
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^^^^ *J=^^1^ ^ ^^1 ^ 'f}-^^ ^l^tbt:^. 

<11> ^ ^i.7|o^ s-aj^ ^^^^V7l ^tl: ^-^S^i, -B-g-Tjl* 5E^*> 

^til^>^ ^71 >i^o.s^E-l 1^^*>^ ^3: ^7] ^^^] 

^12 #^ 71)3^1 i^^l=l-. 

<i3> a*v, ^ -B-^Tjlsq- ^7l i^^V^ ^^2] -B-^;^l7> 1^:^011 ^A^^ 

'^S. ^^21 ;^l7l«j-i^ <^S. i^^l ^^o] y^o.^ ^V^l ^^o^ 
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^n^M ^^^^ ^^^1^1^ 

7H ^Efl^ ^ o;t-^T^ ^7lollAi ^^^3]-^ ^^]<^M tlr^^sl^l 

<15> ol^V ^Al<:^lc,^lAi ^o^^ w^o. ^o^^ yg^^ Af-g-^H S^l 

<16> :£ lofl^ ^ ^i^o) ^Alc^lofl tr).=- 0=1^ ^s.^ :^]7]^^]9] ^^^^7} S. 

<17> o^S. i^(200) i^-^<^l^ ^71, ^ ^Z^-^71- <gsL ifl-^ 

S ^1- ^ 9X^^ ^7] -^^711(210), ^± -B-^7^1(220), ^ -^^7^1(230)71- ^^5\o] 

^^^^1=1-. ^7] <^S. ^^1 ^^(200)^1 >a-7l -H-^;^! (210,220,230)^ '^^^^^ ^7] -B- 

-^711(210,220.230)^21- cfl-§-€rH <y ^ -^-5.5^- #^ -B-S7> ^^§51:^. ^7] ^S.9\- %^ ^ 

s.<Hi^ 7m *iti.(ioo)2i- %^ 7m ^1.^(300)71- ^^mnf. ^V7i -b-^^^i 

(210,220,230)^1 ^7] ^^ -B-S7> ^7l£lol ^^^] ^3(500)S.^ -^3.7} ^ 

71 ^^Ml -B-S<H1^ ;^12 7B3^1 'iti.(400)7> ^^^mi:!-. >^7l ^2}-^l ^3.^ 

-R-S.^ ^H(700)5q- «^^5lJI, ^3l-;Hl Ega: ^S.<^]^ ;^]2 %^ 7m 

(600)71- ^^l^cf. ^>7l ^3(500)51 vfl^oim ^7l . ^ ^ o;^^ * 

^Ml7> ^amcl-. ^71 ^^Ml^ w>^^*>7ll^ ^l^el-olH(zeolite) ^e)7>^(silicagel) 
S i^wmi^. ^^'-^m ^^Ml #^^>^1 cf^^ ^o_s. ^^^^ ^ ^4. 

4e1-Ai, ^7l, ^ #^ >«d^^o.s. ^ oj- cl-:^o^ f^o.^ ^^^^ ^^Ml7> ^>7l 

^H(500) ^ ^7l ^^^>ll ^3(500)^1 oj-^* ^^*>7l ^t!: 
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^^1(800)7> ^7] ^a.(500)ol] -i^l^cf. ^7] ^5.(700)^ ^^^71 ^3.9\. 

^^-71 ^5.(700)51 ^^oi] o]^ i^^^Mloll ^71, # -i-S] 

^^^1^ ^ ^cf. w>^^*>7l]^, ^7l ^4=^ ^^;^l(230)2l ^^ ^ofl^ i^z]- 
^ ^H7> ^tijslol. ^z^-^ -^^^1(230)^ ^4=T^» "^Itil tiH#^ o^v^, 

<18> ^V7lcq ^^^oll ^;^] ^s.^ >tll7l^^]o^ ^s^^cf. 

<i9> ^V^o^ -g-^ -^Bflo^lA^, -^>7l ;^ll 7Bi^l »ia.(100; 100a, 100b, 100c )^ '^>7l ;^ll #^ 
7m t:^ (300; 300a, 300b. 300c )^ 7ll«J-^ ^7] :^]2 7fl3^1 

( 400; 400a, 400b, 400c )^ ^tl ^tfl<^li=f. ol°fl, ^>^2l ^^o] ^^*]-7ll ^^1 
tfla-oflA^ sj-t]- tiV^o] ^^]£]ia, <^S. ^^1 >i^(200)^ ^fl-^oil -B-^Tll 

(210,220,230)<H1^ #. ^7l. ^ #ol ^^*>7ll ^cV. <=^mcfl, ^7] ^^;^l(210)<^m ^ 

7121- #o], ^7l ^i: ^^^1(220)<^1^ #ol , OL^Jl ^7] ^Z^-^ ^"^^^l (230)<^1 ^ ^ 

<20> >^>7l ^z^^ ^■i-^l(230)2l ^^^7} ^^2] ^^ol o;io.:5.^^ ^ 

^ '^M ^2]-=^ -^-^^1(230)21 ^^ 01^^ ^^z]-^ <^]-g-^H wll# 

^1^4. ^2^-^* ^H* ol-g-^H flll#*>c1e1-i. ^7] -^-i-^l(230)ofl^ ± 

^5^Vtq-. zLE^uf, -^:^o«* ^zl-^S. AV^^V^ ^-?-<Hl^ >a-7l ^l7l^ 
€^7l- ^IL, u^^^^, ^2\^ -a-S-Tflsq- o^^^ 1^-=^^ <^^^ ^ 7H311 ^tJ^-dOOc, 300c, 400c) 

(100; 100a,100b. 100c) ^ ^7] ;t|ll #^ 7fl 300 ; 300a, 300b. 300c)* ^^4. . ^ 
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7l <=^S. ^^1 ^^(200)^1 -^-g-7Jl(210.220,230)fe ^J^l Aj^^e^^ ^^^^>7fl S\JL, o] nfl , .^1-7] 
^12 7l] 3^1 400; 400a, 400b. 400c )# 7fltiJ-Br>ig, ^^7] <^S. ^^1 ^^(200)^ -^-^Tfl 

(210,220.230)55]- -^7] ^^^] ^3.(500)7} <^^^JL, ^7] ^^M] ^3(500)^ -^s^ofl 
^1^><^ -a-g- ^1(210, 220, 230) ^fl^^ ^^1- ^S.7} ^^±^}7\] ^cf. T^^l-^i , ^a(500) 
S. o]^^^ ^7], 1- ^9] ^7] ^3(500)<^] ^^Mlofl 

^^^1(210,220,230)5] ^^1- ^^1-^1<H1 1=1 o]^ ^^^o] ^ ^ 

^7>^1 ^4i*>7ll ^c]-. r^El-Ai, >a-7l ^aj-^l^l 2^^^o_s,^ (210,220,230) vfl-^S] 

<22> ^3!-;^l<^l 2]5|] ^m200) ^^l-<5l ^3(500)<^1 ^^l^ ^^^^1<^1 

^, ^1-^<^1 -gr^ ^BflS. wl-:!?l7ll 3^1^, ^1-71 ;^ll 7ll3^1«flti. (100; 100a, 100b, 100c) 5^1- 

^7l ;^ll 7fl 311 (300; 300a, 300b, 300c )^ 7fl«J-s|JL. ^^7] ;^ll2 7ll3^1«lw. 
( 400; 400a, 400b, 400c )^ ^^iTfl ^cf. ^V^o] ^:?iol ^>7l ^^(200)2] 

-SrS7]- -^^s^VtII nfl >::^(200)S] ^S.^ 60~80r<Hl <^]^IL, 9^S. ^^1 

^(200)3)- '^■71 ^^^] ^a(500) <i M^<^] S]n ^7] ^zlr:^] ^3(500) ^^S] <a-^ 

<23> «a-^7fl(800)<^l Blsfl ^3.(500)^ ^^o] ^^^^ <y-^o]l JS^srV^a, 

^7l ;H12 #^ 7113^1 «1«.(600)» 7l)«J-*]-Jl, ^^(700)* 3}-^*><^ ^7] ^^h;^] ^H(500) 

«il ^wl^ ^^^1<H1 ^^^o] ^7i ^^v^i ^a^ ^£7]- >a-*«l-*^ 

'a-^'^l ^^^^M ^7] ^H(700)^ ^^7} ^4i5>o^ ^^1-^ l-^i-;^lS.-^Bl ^711 

^^^1^ ^ ^711 ^CV. 
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<24> <a-^ 711(800)^ '^^^o] ^si-^H ^o.^. ^^^M ^^1-^ ^^o] 

^A^S. ^^t}<^, ^7] :42 ^^ 7fli^l«lti.(600)# ^^i:^. ^VEflyj- Sl^g. ^3.(500) 
<25> £ 2oll^ ^ ^12 ;^1171^^1S1 ^^^o] 

<26> ^1-71 ;^12 ^Al<:^l^, S. 1<H1 ^a1<^1<h1a1 ^7}S. ^iil^7l (900)1- S^tbi^. 

^^7] 'iiii:^7l(900)^ ^7] <^S. ^7] (200)32}- ^^^] ^3.(500) A>oloil ^alslo^ ^ 

<?1S ^51^1 (200)^11 ^^A^^>^ ^3(500)5. ^^s>^ 7]^^ tbcf. ttj-sj-A-l , 

# ^^^^1 ^a(500)^ <0#e>7fl ^^i^ <y-^<^l £^*>7l] £lJl, ic)-sl-'^1 

, ^^^1 ^3(200)«^1 l^^MHl ^71, # -^fil ^^*V7l] l-^A] 

<27> £ 3^11^ ^ ^'^^ /H13 ^Al<^l<Hl l4€- ^^1 ^1^^ ^^1- ^1 71^=3-^1 si ^>^^o] :£ 

<28> >^7l m ^^HHl^i^ ^7] -8-^;^l(210,220,230)«^l cfl-§-3l-<^ ^a^>^ll ^3(500)^1 

^^7> ^^Slol ^^o^ ^a(500a,500b.500c)S. ^^^S]^^, ^^7] ^^:^] ^3. 

(500a, 500b, 500c) ^ ^^H] z^-z^ t:l-€- f^^^ ^hI^Vji. ^^-71 #^ -fr^<>flAi 

^7]*H ^7] ^^^] ^3.^ ^^5)^ -B-S-sq- z]-zi- cfl-i-^c^ o^^^cf. 

<29> >^7l ^ah^l ^3(500)^ ^7], ^ J:^^ 

^ SX^ ^^^]7} o]^ ^ ^^^o] 7]^^o^o\]A^ ^A^o^ ^^^^ 
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<30> :£ 4'>11^ ^ ^^21 ;5ll4 ^ A] oil oil 9^M. ^^1 ^^1- ^^iTl^^l^l ^^^ol ;£ 

<3i> H 4^ ^^l<^lo11-^ife ^7] <^S. ^^1 (200)^1 ^7l -0-^;^K210)i4 -^-^7^1(220) 
^ '^^^ -^S-oll 7l-^7Uhumidifier)(1000)7> ^^l^cl-. 

<32> o^:^^^ ^s.oi ^;^1 >-^oi ;g o.^ Jl^;^> ^^(solid polymer membrane)-i: 

^al*V ol>ai:5l(MEA)Sl :^^<Hl^. ^^]^ ^^sl^ ^ri ^ 

^7l7> 5L^*VJ1 ^ol tiV^^^Vcl-. U^B^A^, AJ.7I ^^1 >;,^ol 

^ ^7l -H-^Tll -e-S-Ofl 7>^7l(1000)7V ^^m^-. ^1-71 7V^7lSl vfl^^ -^-^^1 ^ 

^71 ^^7l]7V ^^Slol ^^^^Cf. 7>^7l7> ^^1^ ;g o. ^^(200)^ ^^<=>] ^S. 

7}^yM S]^ ^^^] <aS. ^^1 ^fl^o^l ^1-^^ ^^^>7ll S\JL, 7>^ 

7l ifl^oflS ^^ol ^^^VtII ol» ^171^ ^c>lo> ^vnf. ttl-el-Ai, £ 4«^1 ^^^<=>ll 

^*>^, 7>^7l(1000) ^ -^IS .^1^(200) ^^<^] ^^O] ^^srl-CiBl-S Jl^^O.^ 

^ 9X>\] 

<33> ^7] 7>^ 71(1000)^ ^:£Sl ^iE(3E.>««lS|^l >a-7l ^^l"^ 

•a^sioi, ^av^Hi oi^ ;^l7l^}-7l ^ ^^V^o.^ 7>^7K1000) ^iTl^m 

7l-^^>Cl-. ol^ ^V7l 7>^7l(1000)7> 7V^7l^ ^^^ofl -B-g-srVcl-. 

<34> ^ ^rgofl o^S- ^^1- ^iTl^^l ^ 3]^}^, 9lS. 

-^^TlHl ^^t}jL ^71. 1- ^171*1-71 cfl-§-%:Sl ^3, ^ 

^71-21 o] «-^ol ^Jl. ^ ^^MHl ^3?-^ 51}-^^ 
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Sl^ 31-^^ ^S. ^ 511^1^ ^tl- ^1^^ ^>^^ €^7]- §i7fl ^ 

1^. 
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11 

^^n^ ^71 -^^^11- 5L^*V^ -B-^^l7> tfl^oil ^^^^ '^S. ^;^] 

^-¥-<Hl >i^O.^-f-E^ ^^£l^ ^^1-^ ^^^}^ 

^3.^ ^^*>^ 

^s.o\] ^^1^1^ ^12 7i]3^1«l:a; ^ 

#^ 7fl3^1«lti.# i^^>^ «?1SL ^^1 ^^1- ;^]7l^J-^l. 
21 

^11 ^Hl^i. 

-^■71 ^^sl v^z]-^ -H-^J^l* n-l S^*!-^ ^^-^S. *m ^^1 
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[^^%^ 31 

^1 2%Hl^i. 

o. ^^lo.^ c^s. ^^1 ^^1- ^iTi^^i. 

^11 

^>7l ^1-71 -^^Tjlsq- ^71 ^^^loll cfl-i-^H ^^51^ ^ 

^0.^ ^^1 ^^1- ^iTl^^l. 

61 

^^7] ifl^«=>flfe ^^slfe *^<^1 ^^Ml7V 

71 
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^^7] ^35. ^^«^>fe ^^^S. ^5- ^iTl^^l. 

^^o] >g o.^ ^^n^ <^^n -B-s-si- #^ -e-s. 

i^^Ml ^asq- ^^*><^ 'a-71 ^^1-* 

9] 

^7l ^^21 «a-^ol ^i-Bfl(steady state)^^l ^^^^ ; ^7] ^^^] 

^^ ^^5^>^ ^i* ^7] ^ ia^*>^ ^n^] ^3.^] ^^^^ 

uliii^V^ ^ >a-7l ^^t^l >^7] <a-^# ^-f ^7l 
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101 

^71 #^ -6-S-<Hl ^2]-^ «fl# ^^*>^ ^j-7l ^Z]-^ 
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